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3 9B^hy7*5/-H3 8 5 tc±T£$fc LT, »f*#|n]ttttX h 
y >y7°4 8fcfiJffl-etSo 

^ij^lPl#ttX h U «y7°4 8fe«ttf!RlRX h U >y7°4 6M\ -fWHJiJc^ 

t>Rj^T?&$o ©IRX h 'J >y 7° 4 6 £Mjft#|R]ttttX h U >y 7° 4 8 

^M*0^-rSfca6fc:^fflbrc^<O«k9*#©ti:<fcoTt», MX h U >y 7° 

4 6 fcfflSMfcfrlRjtfttX h U >y7°4 8{iMt?#5 0 ^RfcjfMX h U «y 7° 4 6 
^?5ft®J#:7i^tXhU >y7 0 4 8B\ ^fj^lRj^tX h U ^7°4 8 *^«7^ 

U *y 7° 4 6 £ |pj#tt X h U >y 7° 4 8 fcj\ »ft7a fttttt X > U >y 7° 4 8 

*^RTffl147>r;UA*^«|fi!c$n5^ An!»*g££nSo MXhy>y7°4 6 
£Mf*73ftttttX h U >y7°4 8^-^^Mfb^nS^fi, ^I^7°+ycD 
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X h »y 7° 4 6 ©g##|qJfflS8B 4 6 CMjfiOURlRX h V v 7° 4 6 OS¥7u iM'J 

£5*6^ LT\ C OMtitlH ®1RX h u ^ 7° 4 6 ftttttX h y 

gP7 8(cj:oT, mmwj]famxbVv7°(Dbmm4 8dimx\ mxh; 

>y 7°4 6 h U >y 7° 4 8 fcjg^sns C £ fcRlfliTfcSo 

Mjft#|o]ttttX h U >y 7° 4 8 2 fc-fttijiJCfilcJ^^nS C £ 

ttX MJ >y7°4 8^74 2fC$i££-fet3*§£\ *0J»T^fc4lII{^7°^> 
©^^p a p^@^§/c^^^fflLfcHC)a;^^m(cJ;oT^, ffi!W*;£|pJtt 
tfXh'J >y7°4 8^74 2fc|g^7?tSo ^LT, OTjft^lRlttttX h U >y 7° 
4 8AW4 2 fcH££2ftS«^ »f*7jlRlttttX h V y 7°4 8 IrUM 

ftttttX h U 'y7°^37^|fTM^^$nTl^t, ^ii^7°+y©^#: 

tt1i^p a p/n7^gp©IS^8 2££oT> 8S»I^|Rl^tXhy y7"4 8<D 
«W37 4 2^«f£#3££&i^-e&£o 

^irtW ftttttX h y y 7° 4 8 IR1R3 7 4 6 W^f Xfccfc tf^W3Prf>U;U:<D 
i^»ftoT^5©T\ ^ijf*7u[R)WtX h y >y7°4 8 -©g^lRl©ffl Uffi 
4 8 Ctf fgfciRX h y >y 7° 4 6 ©^^[oJ©iJi^gP 4 6 C£jffi*T$£tf, MX h 'J 
>y 7° 4 6 <DftS^cSP 4 6 d&WfflfcJj fattlf X h 'J <y 7° 4 8 ©iffiHigP 4 8 D^M^ T 
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( 3 ) i«ft^^^t#a©9JO»» 

«\ MX h <J >y 7° 4 6 (DmiffimmmWJjfam* h U >y 7° 4 8 €>M*»£iS 
X.TEtfT^3 0 l^l«Xh'j7 7'4 6^ij^lpJWtXhU-y7°4 8 0 

£We%Zfrt>V&&o CtD&S&mtiRSS&ll^ MXhU'y7°4 6<om?£t>m 
iJjft77ftttttXhU>y7°4 8©;lS£95i^££T'&oX^ MXh'j7^4 
6^77^^^L^?>^nT^i&^7u[^#ttXhU >y7°4 8<DE*>t>fr—1i<D 
^©tffcffioT^S^fcfcfcCOSSo LfctfoT, «XhU>y7°4 6^ 
»#:73^tX h U >y7°4 8 0-#0flS»£-C'>£< fc*>S£tf"TVWf «fc < , 
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frirMf&Zft&Oo MXhU>y7°4 6C»ilig^»^[RlWtXh>;^7 0 4 8 X 
D^fctn^otfe, SSi®I^|p|Mtt X h y >y ^S^^IrI©*^*^^ 

mfoftfattttX h U >y T'lmWX h U «y 7° 4 6 ©-#;£tt<0fi¥£lR|{W»^£& 
7° 4 6*ffl^T, MUHJ>y7°4 6 ©4SgPfC*5V>T©lR37 4 2^\©»2gA 

fc^LfcfcOT'&So ^^ck9^^Wii]f*77fR]^^XhU^y7 0 4 8&, (£j 

ff!8Elte, fl&©CTA8tt^LfcfcOT, ^iJ#:^[R]f^j-Xh i ;«y7 0 4 8©^ 

'J>y7°4 8(i, J:*^I^lKXhU77°4 6 OBB®iC^-r^«f 5*^8 6 £ 
, MX h U <y7°4 6 mm® 4 6C<DffiJifoftmfcGLWtZWffim 8*GL 
T 

t/^o Mrt*#ftttttX h U >y 7*fc:fe^T\ 8 6 ttfflligtt 8 8 Kit'** 
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mmmzm^t< lt^% 0 tt<omm9 0te. mtm. she* 

-So 

»^[Rj{WXhU^7°4 8fct, ^^7K14ffM7^;l/A^jt^9 4 
«7KttOJgfi!c7>r;l/A«l5ift9 4(ifflatc^-T5»3B^3il 0 O^ff^T&D 

*%to b^y i o a(dj%m\ o ^^ >; ec«ti^-r<-r^^a{c, & 

J^lOOmil (££^2. 5 4mm) ©*S<t & 5 Wi^Ut 
IU\ mi 10fc:*£nfc#J3gttfcJ\ h771 0 4<DiS±*<Offil 0 8frh 
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7<OSriBJfrK«:® l 1 @OfeOCi^?M^o h77l0 4©I^iS^ 
t>fco©!|#giJjc»S-l>^giJ©Sfiltcfei/^T{i, (H 1 H^#ML^^5.^-r 

nrt/^fflig rffiffiftj-^ti, fcfcj^o. ig/cc, fet<^ ; enOTom^ 

; eLT^fSt<«^OJ;9^a^lRlC, fcL<tt*n£TF0?&& : 0. 09g/cc 
> 0. 0 8g/o\ 0. 07g/cc. 0. 0 6g/cc, fLTO. 0 5g/cc, 

WefeSo L^Ln^fe^VHi r«<?^j ISftfcftSfci&fc:, MXHJ>y7° 

c(ommm%mm<Dmmmmvte, mx h u y 7*4 6 t^tc^ffl-rsarsi 
h u y-?%m&&<DmbiW3faWfx h v >y 7° 4 8 tm^^rctov 

7° 4 6 i:j5Sfijf*7?[Rj^ttX h U >y7°4 8<Dmz&8M<D&&Z£1£MZ. 

3Mrc*&s 0 cmcJ;ot, »}i]i'l4oxh';>y7 0 -e^oT^, »ft#[n]tt 

ttXHJ >y7'4 8i:Uffl^«:'tm5, d <t o T fc £ £ 
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WWmfficts^X. m&Ts V U >y7°4 6 tW&hWfifattVTs V U v 7° 4 8ti, 

0ICI7*U*X (Americas) ttfr^M «fc 0 A¥*et § 1 %<D7V (Brij) 

7 6) ttcz-DTmrmfoc. m 4m^fr^nramm^.tmm^ 

i: 
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fCctoT, mix h u vftmiftftfattvx h u y^^r©«i^*mfc'rc 

s mKDV'CXfo'o^Ti^ mm? tomtits (feb<{i(ine>©^{i* 
0»« $ nrc c ntmvmz vmm t mn t ft t © -? t <t ^) 0 

MtLX^m^miLfc, r^Vfiyr^tUlV-y-^X-f-J (American Chemica 
1 Society) ©o;^- hF^— ;l/ F (Robert F. Gould) M r&fefcgu 

Tttjgj (fftii 9 6 4¥) s feJ;tfTRi/^yyxhytB)S, H. G. /mVI/ 

(Heilweil) W±m<Dm&4 5 9 # rM^#flJ3£'0fcfc0gi«J^J ( 
19 9 : 2*M/3JK) ^{±J)S4 6 8^ r^?L'M@^C^t§^M^¥iJ^J (1 

993^1 ^ks) ^*ffltc^e»nr.^So 

t^T*#So c<D<fc?£7n^*£LT{i^fc!K i^I±7j<^-T? (spun) 3££L 

o «#ti£fa£:LT«:, JLO^&fffcJ:* 4 0 ^nyji^m l 80^?n 

LT*KtcjSf*tfc, TRI/7°»;>Xhy, N. j. tUJK<DH. G. /W/WU/V (H 
eilweil) |f±^£Bfi£4 6 4^ ri?LgiM©glf'J^?itiMj ( 1 

992^9^^) ^enti^o C<D«t-5%«l5gOaHfett, fcJ^O. 1 
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c<DfMcte^ ffl&foftfammmcwfzttmm*. ici mm. ^k;ux 

^•7) ^P.A#Tf5^;I/«)X7 b (Silwet) <D£5*¥*m&<D&&mfc&& 
OXU-xA^e>A^oIt^X3^f-^y (SCOTCHBAN) 1 2 0 5 3T'&3 0 

«*ttKMS^*n^ mwt^m^o en «frafitft:ra«<D7 k/^> 

y^&ttfttf, 8 9gfcb<(i8 9g«fcD/h$< ;^LT, (2) #-»tffc£lR] 

m«8 6t±, RS-rsfflij^«8 8a:osttftA^i/\ z.nz(Dffimci3tt%m 
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E. /W^>-h 

£^0. 0 1 2mm (0. 5mil) A^loifO. 051mm (2. Omil) £>j?££r 
t)\ *A^tffl'>y^tf>fOfO-W (Cloapy) *±fC<fcoTPl 8—0 40 
*y (Tredegar Film Products) fC£oTXP-3 9 3 8 5 8Bi£ 

4 2*>P,IMWJ:a(^j:ot C^&fr^y^-M Otfffiattefc^CL 
T) (^&^£>, -77T^tB»V^y^7S/-h 4 0£iIiiL&l/^5lC&oTlA3 
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wdwxim\zn%^?n<Dmmwmx&m^% z. ti$xz2>t>\ m±mm 

t>m%Ll\ MW&&mU$, t^a'J-rK^y^ (Century Adhesive) 

^.K^-DXmM^nX^^y^^)- (Century) A-3 0 5-IV, ^a-Jvl/ 
X^-f- (National Starch) tt(C «fc oT^^nTV^-T >X£ y h u >y * (I 
nstant Lock) 3 4-2 8 2 3, 3 ->?V (Sigma) £oTgag£nT^S 3 ^ 
IP? (Sigma) 3 153, ^LTH. B. 7a-7- (Fuller) *±£<};oTg|i§£ 

(Fuller) H- 2 2 3 8 ZP&£T'&3 0 ig^^S#@^fi 
, ^@#I^4, 9 1 7, 6 9 7#£t>l8^£ftT^So . 

o m 2 site, ^u^be^lt, mttfafDtyfcmvmmzznzti 1 *-r 

«@£H£>lfi;ite, (Papa) £££3 1 9 9 2^3J3 1 9 0%ff (DPCTltff 
HlBftniJ?MF$9 2/0 4 0 0 0§ r»iRtt»ia©^tti:Sl»JWfcJ:SK#^ 

o»u<a^* wd^> (Bun) j KriFtue^ r#^pi^M'»p D pj rot 

«£9&£^/l^n (VELCRO) /WbU/V (Battrell) ££3 1 

9 9 0^8J3 7 B^T^H^rriM, 9 4 6, 5 2 7^; h-^X (Thomas) 
t>lc£Z>%ft?m 991^1 0£2 2BfcJ:£HS9 2^5E2 6BfSfT<D# 
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mmtms, o 5 8, 24 mts&xss, 1 1 6, 5 6 3^t ; 1 9 9 0^8^ 

8BWn(D3~Uy^mmmO 3 8 1 0 8 7 ^fc-j/^tlfcia^JI ; &3 
Win-7 0 vy (Korpman) tC^§^H#l^4, 1 6 6, 4 6 4f, U 

(Linker) IIie>fc£§^B#g^4, 8 3 4, 7 3 9§, f LTi7-feyX (G 
ossens) £>£ £33K@#g^ 5 , OIK 4 8 O^y^ftftS^ll^ln) 

«<o^Tll9©^il:l?f§o iim^ltiiJ^b^^^- fe$fc±IB 
^B#S^4, 9 17, 6 9 miCfflffs-ZftZ^Zo £(D£ ? ^gfitycftLT 

iim?ltij^b5-r^- £LT, ±t£77D>/;l/(Akrosil) t±^<fc 
ot^ntl/^, BL3 OMG-AS/n^y^X (Silox) E 1 / 0 J; tfBL 3 0 MG 
-Ai/n>y7X (Silox) 4P/0&H#W5>ft3#\ Ctl^fcpg^^n^ £><D 

^M^JIitCfe^T, X7VV> (Swanson) £>(Cj;3 1 9 8 5^1 2^ 
3 0|gfTO^Il#I^m4, 5 5 6, 1 4 6^C$^£>nTV^J;?k:, jg#$lJEI 
^5 0fi^y^-T^£tlT^3fr\ £<£>^«y/W3:, ^gij^^-f £ 

ii^7°*y2 o^^ij (tL<«»ia^R) 5 otf^yT-^icmmt&ko 
g. ^mi-7 0 *y(DMfcffic?n(DmiT. 
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h £M37T% W37^ h >y 7°> / - h k^y KD|fflK:iE11*n 
h 3 8 £>W h 4 0 tt^O£ffi£ffl^TEiltffi£|g£;£nTl/''S t 

h>y7°i/-h 3 8 ^Vy^v—h 4 otijgnsap^ft^is^^nT^ffl 
rtxt^u cn^ooit^pW^ffltc^ 

s awtttsie^ fcswi, ^i^7 o +y^^(Dii«p a p^^i- 

Zi77?£^foTt^o M^7°^>Oli«p D o^^t^§ii^^^«, 
(Cree) 5te£5#MHW^IHIU3£nT^So 

4J1^7°^y2 0{cJi^fcl^O7^'y7°^«^nTV^TfeJ:<, ^ti^ft 
<97^y7^£JI^7°+y£>*ft<D«^ ( 
*ft^£«M^7°^yW o 7^y7°«g 

CcD<t9^7^^y7°(i, / >^<tfe200@^tUl^ 0 fit 7^>y 
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^+>3b^<^Q^nTf So C<D£5iSi7 s 7y7t)\ (McNair) 
<fcSl 9 8 1^8^2 5 Bffii<D%mW§ft$&4* 2 8 5, 3 4 3^r^JM^7°^ 
V\ ; ^yf^;W^-^ (Van Tilburg) 1 9 8 6^5^ 2 0 Hfgtf 

H#fF^4, 5 8 9, 8 7 6^ r^II^7°^yj ; r-Y y^U- (Mattingl 
y) tc£3 1 9 8 6^8^2 6 Sfgtf ^@#f^ 4 , 6 0 8, 0 4 7f Til 
i-7*ytt^®l ; /^f^W*-^ (Van Tilburg) lc<fc£1987^8£ 
1 8 Bnft(D%mfttftm4, 6 8 7, 4 7 8^ \~7? y 7tt%<DJ&J$£Mi"7* 
yj ;^LT1993¥4J^J27 0%ff <DT^»^0/J^fflf^J 4 , 5 8 9, 8 7 
6^&™&frT«£nr^£o #^m^7°C>7^7 0 ^<Ofr^, 

(Lavash) £>fcJ;oT 1991^10^1 BfctfJlBSnfc^Sltifttl 
MO 7/7 6 9, 8 9 1§ r7^^y^#M'l4©M^§^^-r§»l4tlp n p 
J (1 9 9 3^4^.15 BS6fTOPCT«FflFailS^fflW*BHl 9 3/0 6 8 0 5^) 
; 1 9 9 2^6^30 Stc % ^h^n*^<*y^i (Lavash) 

tf*X#— > (Osborn) btC&vT&MZhfcXmftfttomo 7/ 9 0 6 , 5 9 
3^ r#-?|tiJ^LM^Wr^»»a D aJ fcJ:tfajJM#0 7/9 0 6, 6 

#\ fX77YX (DesMarais) &C£3 1 9 8 4^1^10 BUtfO^KS^^ 
4, 4 2 5, 1 3 0-5f r«^a^-7**>J ; 7-;l/ (Ahr) fc£S 1 9 8 2^ 
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3J3 3 0BMt©*II#H^4, 32K 9 2 4t TOOMtilt^ 
yj ; *X#— > (Osborn) 9 9 0^8^2 1 Bf£tfOiiu$<D^S# fF 

^4, 9 5 0, 2 6 4%;*X$-> (Osborn) 1 9 9 1*M£ 1 6 0 

5gtTO^a#i^5, 007, 9 0 6^ wm&£M+7*yi ;*x$-> ( 

Osborn) ££5 1 9 9 1 2 3 B^fr Olu^O^S^ff® 5 , 0 0 9, 6 5 

3^ ; ^X#-y (Osborn) 1 9 9 0^4^ 1 7 B^fO^@#g^4 

,917, 6 9 7§ ry7y7ti&tiiite¥®L%G?z£mi-7*>} ; tr^x 

;!/ (Buell) fci^l 9 9 2^1 2^1.5 B^f^B#fF^5, 171, 30 
2^ r^f/fl9a^Wr^»»p a pJ ; tfaX^ (Buell) 1 9 9 3¥ 

3£3 0B^T^S#fFlg5, 1 9 7, 9 5 9^ T»|4tl 0 a pJ I^Lte^y 
(Visscher) 1 9 9 0^10^29 BJCtfJIiSnfc^S^MJIi 

07/605, 5 8 3^ mm^ic^m^m^m^^^t ^m-rf^yi 

(1 9 9 2^5^ 1 4 B^fTOPCT^tB^rmiffl«9 2/0 7 5 3 7§) ; 
*X#-> (Osborn) 61c £5 1 9 9 0^1 2j^ 1 9 BfctfJE^fc^PIWtti 
MO 7/6 3 0, 4 5 1 -5t rffi£fafc#ffifb;fc:3 7£*nr 54It^>J ( 1 
9 9 2^7^9 BfSfr ©PCT^ff ffi^P«*ffl« 92/10984^) ; *X# 
-y (Osborn) ££<fcS19 9 l¥5£2 1 HfCtB^ n/c^B^tHMO 7 / 

707, 233^ ra^Tiifc:w**«fc»o«wiRifc#aiRriiBa#a*w 

t%>£mj-7*>_\ (3-n>y^rM9 0 2 0 2 8 2 6. 5*§) ; ZLT* 
Xtf'-y (Osborn) P>(a§ 1 9 9 2^4^ 2 8 B £tfJM2n/c^B#fFmgg0 
7/8 7 4, 8 7 2^ r£ttftfc«»< T^fc^'f^SPtiMb^nfc^S^X 

A,Ht,L<{i^»^#3lRr^ (extensible) TfMfplCftltt (1 5%^6> 
L<tt#Jg (stretching) nf^) $#££11^ X*y^i*4Hi:g#7j|nKC#i 
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X$-y (Osborn) t>\z£Z> 1 9 9 2^7 2 3 BfcffllK;£ft;fc#B1#§frtHIE0 
7/9 15, 1 33§ r#^pJ^WI4tlp a pJ (1 9 9 3^2£4Bf§fT©PC 
T#g^tbM^m^#9 3/0 1 7 8 5§) ©^^-eii^nTi^o 

7»tf, ^g4>© 1992^7^23 B (MOKSftfttM : fUtL. ^3 
yy> (Theresa L. Johnson) ^(Cfc^^il^MiiO 7/9 1 5, 2 0 2§ T 

fflitoffMw^p D pj (pcmffms^Mwin* 9 3/oi78it) ; h 

-TXW. *X#-y (ThomasW. Osborn) e>&C<k3*H#§fr±}M0 7 / 9 1 5, 
2 8 5^ r^^OS§4'^^1ix./c»l4tlp a n J (PCTl v fRW0 9 3/0 1 
7 8 2f) ;n7 E. *A/*>y (Robb E. Olsen) e>^ct S^HItfFtBMO 7/ 
9 15, 2 0 1^ r»Mp a p©®^/^->J (PCT#I^tBM^0»«9 
3/0 1 7 8 3^) ; JE-LTU— 9-M. t^yX (Letha M. Hines) £>lc«fc37fc 
HftfttHIBO 7/9 15, 134^ r[ft^OffM»»p a p(DM3g^J (PC 
T^tbM^BM#9 3/0 1 7 8 4-^) fc^^nr^So 

^/^-^ff^to7c^^M'l4^p n n^\ tfXtf-y (Osborn) 

1 9 8 8^4^ 1 9BfgffO^B#fFfl4, 7 3 8, 6 7 6^cP^£ftT^3 

o 

t, ^ \,\ *mm&v&'< % nr t ^ aaft^ iRif* § c £ # -e t § , 

ffl^^lfflltf, XhU-y^yF (Strickland) f>(a§ 1 9 8 1^3^ 3 
B^T<D*@#fr3l4, 2 5 3, 4 6 1^; tfaX;!/ (Buell) fCcfc£*ll# fF 
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^4, 5 9 7, 7 6 0t«|l'#fFlg4, 5 9 7, 7 6 1 1 ; 3KH#f^ 4 , 7 
0 4, 115f; 7-;l/ (Ahr) ££J:3^il#fF^4, 9 0 9, 8 0 2t;^ 
7°V^ (Gipson) e>JCj;§l 9 9 0^1 0^2 3 BfgffcD^il#I^4, 96 4 
, 8 6 Ot ; ^LT 19 9 1^1^3 BfctHfiSSftfc* ^n^ft/x;!/ (Noel) 
e>43<fctf7x>rxh (Feist) £3^S#^ajM0 7/6 3 7 , 0 9 0t£ 
07/637, 5 7 It 1 9 9 2^7^23 Bfgff<D/x;l/ (Noel) 
d;§PCm^miii^MW9 2/1 1 8 3 0t rm»?K«9 3A^, 

7^^-§»^p a pj fcj:tf7x>rxh (Feist) t>ic£z>?cmm&m&mw 

HBS9 2/1 1 8 3 It rt-ii^D^, 7y72ftt&mmift*mirZWL 

fatf-Strc^So LfrU *%W©f«ti$fe, $5tyooj;^>5;»l4tlp n p^fe 
^TfegM§tO^S„ fctPOtt, ?Lil J f>^#tc«toTS#?n, fog 

Cfc*^t«43tfo*^ tfxx;!/ (Buell) lc£Z> 1 9 7 5¥ U E J 1 4 B^fr<D 
^@#I^3, 8 6 0, 0 6 3t ; tfiX;!/ (Buell) f>ia§l 9 9 2^9^ 
2 9B£ff©#S«FS^5, 1 5.1, 0 9 2t£gB3S£ftTV£o 

i. £g±7^>^Midi^MMte^g±^>^o 2 SEIM 

Ti^So ^1, 1 2, fe<ttf l 3HJi, ^©J;-5tcLTCOI8^«l^n5^ 
$ 1 Htt, MX h U >y7°4 6 tffimWftfaWfX hVyfA 8^M^7°^ 

55flft*4j»fc:?&oTW<kLfciH* (f&fr^, g^#iOT*1i«3 4) 
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tt^a7-^yFIl (Circular Bend Procedure) (C*oT»J£T?£S ( 
MK4&SE) o ^7?lRl4»*^3 4(4, &r£L<(4*5**K 0 0 0^*5 A* 
D{&t/^£>L<(4*5**K 0 0 0m, iD»SU<(mf700^7A 
*D{gi/^£>L<(4*5**7 OO^A, ££(c*D£rl:L<(4*5**5 0 0^ 
^A*Dfg^frt>L<(4*5**5 0 0 77A, *D£?£L<(4*5**4 0 0^7 
A*tH£l^frt>L<(4*5**4 0 0^7Alt«fg^tbtt^o JS«®. 

KM 3 6 (4, S¥^ri6l4'ifc«S«3 4<fct)ffi^fl^Si«:*U *5** 
7 0 0^A*9^frfcL<(4*5**7 0 0^5 A, * W * L < (4*5** 6 
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